[Vol. 47: p. 1 private investment in "mapping" the Human Genome, the data would now be freely available via the Internet to scientists all over the world. 3 This political announcement ushered in the Human Genome Era, a period in which biomedical research will be dominated by the assumption that genetic knowledge will improve health care delivery and presumably overall health status-not only in this country, but throughout the world. 4 The promises for human medicine are as wide as the imagination: increased longevity, new types of transplants, new drugs and new diagnostic tests and tools for the prevention of disease. Cystic fibrosis, certain forms of cancers and muscular dystrophy are already clearly on science's radar screen. 5 The rapidity of developments over the past few years suggests that we live in a time when the ethos of scientific progress-meaning growth in genetic data and knowledge-will dominate public discourse about the best ways to manage disease processes. 6 government position to found upstart biotech company Celera, was widely viewed as being forced into last-minute truce with government after his earlier announcement that he had completed sequence and would be providing it to subscribers). NEw ENG. J. MED. 1942 MED. , 1942 MED. (2001 (extolling Huntsman approach and, more generally, use of genetics to target cancer early). These operations were performed in both Canada and the United States, and although they were prophylactic in intent, their outcome was presumably curative. See, e.g., Huntsman, supra, at 1904-06 (recommending genetic counseling and consideration of prophylactic gastrectomy in young, asymptomatic carriers of germ-line truncating e-cadherin (CDHl) mutations who belong to families with highly penetrant hereditary diffuse gastric cancer). 6. See LARRY I. PALMER, ENDINGS AND BEGINNINGS 3-18 (2000) (discussing ideology of linking practice of medicine with institutional science). The current political debate over whether to use federal funds to support research on the therapeutic potential of human stem cells is an example of the growing public interest. See NIH Director's Statement on Research Using Stem Cells, Department of Health and Human Services, National Institutes of Health (Dec. 1, 1999) (wei-
3
The Human Genome Era is a period in which we also will have to face up to the challenges of this technological achievement. Some of these challenges have already been documented: ensuring appropriate incentives for the development of useful products in health care and agriculture, protecting privacy, and preventing genetic discrimination. 7 Underneath these challenges lies a fear that an international scientific "gene rush" might lead to abuses of targeted ethnic or racial minorities-a fear captured by the term "Nazi Doctors." 8 To assume that a set oflegal doctrines, statutory formulations or regulatory regimes exist that would simultaneously meet these challenges and fulfill the promises of the Human Genome Project might be comforting. Despite the mountain of written commentary on many aspects of this scientific and technological achievement in both legal and popular literature, however, no coherent framework exists.9 I suggest we begin building coming public comment on stem cell research guidelines), at www.nih.gov/news/ stemcell/draftguidelines.htm (last visited Sept. 9, 2001).
7. See [Vol. 47: p. 1 such a framework using an old fashioned methodology: a case which raises, but does not necessarily resolve, a number of the fundamental issues concerning how legal institutions should respond to modern medicine's methods of managing disease processes.
Greenberg v. !vf.iami Children's Hospital Research Institute, Inc.
10 was filed in October 2000,' less than six months after 1he announcement of the Human Genome's completion.'' The plaintiffs, donors of human materials and tissue, allege that the defendants, a physician/scientist and a hospital, had a duty to disclose their intention to patent the gene and diagnostic test for Canavan disease, a progressive and fatal genetic central nervous system disorder. 1 2 I discuss in Part II of this Lecture whether the plaintiffs have stated a cause of action against the health care providers who patented products developed from their extracted genetic information.':~
In Part III, I argue that determining the liability of the defendants in
Greenberg requires an integration of two different perspectives on how health providers should manage human disease.
14 From the perspective of medicine, the first step in the management of genetic disease involves the screening of individuals to determine whether they carry the gene that causes the disorder. From the perspective of law, the first step in a court's analysis of disease management in the Human Genome Era is to deterinformation about job applicants and employees and reasons that employers gave for using such information to screen individuals); mine the effect of denying a couple's right to choose not to procreate or a woman's right to choose "eugenic abortion." 15 To integrate the two perspectives, the court in Greenberg should rely upon an earlier line of cases involving the failure of health care providers to offer genetic tests to prospective parents and pregnant women. 16 This analysis of court developed doctrine illustrates first that liability claims against health care providers are a special branch of tort law captured by the term "medical malpractice."17 This analysis also illustrates that claims involving genetic information are relatively novel aspects of medical liability doctrine.
For the plaintiffs in Greenberg to succeed, an explication of the different duties to disclose information in therapeutic and research settings is needed-a theory of liability based on the need for information flow in the Human Genome Era. 18 Genetic approaches to disease management should, as I demonstrate in Part IV, 19 transform one important aspect of the medical liability system: duties of disclosure will be imposed by liability rules rather than contract terms. 20 Moore v. Regents of the University of California, 21 a case in which the California Supreme Court established a physician's duty to disclose his research and financial interest in a patient's DNA, is certainly relevant to whether the defendants in Greenberg had a legal duty to disclose their intentions to patent the gene for Canavan disease. Nevertheless, although 15 . SeeGleitman v. Cosgrove, 227 A.2d 689,694 (NJ. 1967) (Francis,]., concurring) (originating term "eugenic abortion"). "Eugenic abortion" refers to abortion intended solely to eliminate a potentially defective fetus, and is used to differentiate that form of abortion from "therapeutic abortion," which is an abortion performed to protect a woman's health. See Hummel v. Reiss, 608 A.2d 1341, 1343 (NJ. 1992) (citing lower court opinion defining "eugenic" versus "therapuetic" abortion).
16. For a further discussion of cases bringing actions for "wrongful life" or "wrongful birth," see Lori B. Without discussing a theory of damages or other remedies, I will argue that the plaintiffs ought to survive the motion to dismiss. 26 My thesis is that liability law can operate as a limited constraint on our patent law system, which is now desperately trying to support and regulate a frenetic search for gene-based cures and therapies. 27 The constraint imposed by the liability system that I am proposing will not inhibit the granting or pursuing of gene-based patents. Rather, it will simply provide an incentive for those researchers who move beyond the electronic "map" of the Human Genome to disclose their commercial intentions to the human beings that they "use" in their pursuit of knowledge. Canavan disease is a rare neurological disorder that leads to brain degeneration and results in mental retardation, loss of motor skills and other difficulties. 29 The symptoms of Canavan disease become noticeable in early infancy, and death usually occurs before a child reaches ten years of age.
30 The lack of a certain enzyme, aspartoacylase, is now known to cause the disease. 31 If both parents carry the recessive gene-the result of a mutation some time in the past-their children have a one in four chance of being born with the disease. 32 Canavan disease is one of a group of genetic-in common parlance, inherited-disorders that affect the growth of nerve fibers in the brain and has some relation to the better known Tay-Sachs disease. Canavan disease affects persons of Eastern European Jewish ancestry more frequently than members of other ethnic groups. 33 28. Although my discussion focuses on the resolution of the motion to dismiss in Greenberg, the case is about a great deal more than the narrow legal issue discussed here. AI; a "case" it is also about the nature of scientific discovery, how "volunteers" are recruited in the Human Genome Era and much more. AI; this case develops both inside and outside of the courts, it could become a seminal tool for teaching about the interface of law and genomics. For a discussion about how an early case of human experimentation performed a similar pedagogical function, see jAY KATz ET AL., ExPERIMENTATION The primary plaintiffs in this case are a group of parents whose children either have Canavan disease or have died from it. 36 These plaintiffs claim that in 1987 Daniel Greenberg, the father of two children with Canavan disease, approached the defendant physician, Dr. Reuben Matalon, introduced him to the rare disease and asked him to begin searching for the gene. 37 Plaintiffs claim that Dr. Matalon had no special knowledge concerning the disease and that their initiative was the sole cause of his research endeavor. 38 The plaintiffs allege that over the next seven years they provided the defendant and his research team with tissue samples from their dead children's autopsied bodies, blood from themselves and other family data. 39 Furthermore, along with the non-profit organizational plaintiffs-the Canavan Foundation, National Tay-Sachs and Allied Disease Association, and Dor Yeshorim, a group providing screening and counseling services to members of the Jewish communitythese parents claim that they helped the defendant and his research team collect data and body tissue, blood and other samples from families afflicted with Canavan disease from around the world. 40 As a result of their assistance, the defendants were able to develop tests to determine if a fetus has a genetic structure that indicates the eventual presence of the disease and if prospective parents carry the recessive gene for Canavan disease.
41 In 1994, the defendant physician filed for a patent on the gene and diagnostic test for Canavan disease. 37. See id. ~ 15 (alleging that purpose of approaching Dr. Matalon was so that "doctors everywhere could offer carrier and prenatal testing for the disease").
See Peter Corner, PaTents Suing over Patenting of Genetic Test: They Say the ReseaTcheTS They Assisted ATe Trying to Pmfit fmm a Test foT a RaTe
Disease, CHI. TRIB., Nov. 19, 2000, at C1 (noting that there were number of researchers who had capability to go ahead and do research). The Matalon group had no special skills or knowledge-in fact, they applied for funding from the National Institutes of Health (NIH), but did not receive it because they had no track record in gene research. See id. (noting three-step process used in determining who receives federal funding for research).
39. See Complaint n 17-21, GTeenbt1Tg (No. 00-CV-6779) (alleging that samples and confidential information provided based on understanding that the research would "benefit the population at large").
40. we might have expected researchers and disease-specific advocacy groups to be jubilant at the prospect of an effective screening device and the hope of more effective treatments for children born with this disease, we are now clearly in a period where the control of any fragment of genetic data is a potential source of economic return. 43 Shortly after the patent was granted in 1997, the defendants started notifying testing centers, including those of the organizational plaintiffs, of their intentions to vigorously defend their "intellectual property rights." 44 The hospital's purpose in limiting access to the test was to make the licensing rights more attractive to potential commercial partners. 45 This move prompted an organizational plaintiffs' member to call Greenberg "the ultimate nightmare of how a gene patent can be used against the very families who made possible the discovery of the gene." 46
The lawsuit against the physician/ scientist and the assignee of the patent, a university-owned hospital, is based on what I will call a breach of 45. See Gomer, supra note 38, at C1 (explaining that intent of restriction was to "recoup the millions ... spent to discover the gene"). The defendant hospital in the Canavan Disease Case claimed that it hoped to attract one large company to do all the testing by granting it an exclusive license. See id. (explaining that widespread testing would eventually result as word got out). Therefore, the hospital began informing institutions that were performing the Canavan disease test that it would cost $25 per test in addition to a licensing fee. 46. Gomer, supra note 38, at C1 (quoting judith Tsipis, professor of biology at Brandeis University and vice-president of National Tay-Sachs and Allied Disease Association). covenant, not a breach of promise. 47 The individual and organizational plaintiffs allege that they not only supplied tissue, blood, urine, autopsy information and money for research to the physician/scientist, but that they did so with the implicit understanding that the physician/scientist shared their goal of developing an affordable and accessible diagnostic test "modeled after the Tay-Sachs Testing" program, which apparently means active cooperation with researchers and eventually "free" screening and testing. 48 A critical part of the plaintitTs' complaint turns on the timing and manner of taking informed consent. Prior to 1994, the plaintiffs allege that the defendants did not request a written informed consent when obtaining samples. 49 This lack of written consent adds support to their claim that they and the members of the affected community formed a "partnership" with researchers to search for effective tools of genetic screening. When a written consent form was presented, it stated that the purpose of the research was to "identify mutations in the Canavan gene which may lead to carrier detection in my family." 50 The plaintiffs argue that this statement comports with their reasonable assumption that the test derived from their genetic materials would not be commercially exploited.
51
Plaintiffs also argue that the statement supports their assumption that the "Tay Sachs model" was operative. 52 That the United States government holds the Tay-Sachs patent because a researcher at the National Institutes of Health discovered the gene and its associated diagnostic test is worth noting. 5 3 The federal government's ownership of the patent helps 47 . Breach of a promise implies that their agreement was contractual in nature, which creates problematic connotations. See LARRY I. PALMER, LAw, MEDICINE AND SociAL jUSTICE 34-38 (1989) (arguing that contractual law takes autonomy of patient too far because it creates physician-patient relationship that is both minimalist and maximalist and encourages individuals to concentrate solely on their self-interests in matters of health). The term breach of covenant is appropriate because the relationship between the parties was not contractual. guarantee that the Tay-Sachs disease test is both inexpensive and widely available. 54 The defendants' pending motion to dismiss essentially alleges that the duty of disclosure is limited to the doctor-patient relationship and does not govern the researcher-subject relationship. 55 As a consequence, the defendants have asked the court to rule on whether physician/scientists who engage in genetic research have a duty to disclose their intentions to patent their discovery to those who volunteer to be human subjects. 5 6 The plaintiffs must get past this motion to dismiss in order to explain to the court what they mean by the "Tay-Sachs model."
III. LEGAL THEORY UNDERLYING THE CANAVAN DISEASE CAsE
The legal theory underlying the Greenberg plaintiffs' complaint is that the physician/scientist was obliged to disclose his intention to seek a patent and commercialize the discovery of the gene for Canavan disease, both before and after he had filed for the patent. Without determining whether the defendants' or the plaintiffs' characterization of the issue is correct, we should realize that the Canavan Disease Case is not the first time liability law has encountered issues related to genetic disease. A judge ruling on a motion to dismiss needs to consider what lessons can be derived from examining the earlier cases dealing with Tay-Sachs and other genetic disorders and con~itions.
57

A. The Standard of Care for Genetic Disease
Over twenty-five years ago, parents of children born with Tay-Sachs and Down Syndrome sued physicians for failing to warn them of the risk of bearing children with the disorders. 58 These "duty to disclose genetic in- formation" cases first reached the courts in the context of causes of action for "wrongful birth" and "wrongful life." 59 The only difference between these causes of action is that the defective child's parents bring wrongful birth claims, while the child or the child's representative brings a claim for wrongful life.
Currently, a majority of states recognize claims for wrongful birth, 60 while only a few states recognize claims for wrongful life.
61 These causes of action are not premised on the assumption that the physician caused the infant's defect. Rather, most courts recognize that they are based on the parents' right to make an informed decision concerning their procreative rights. 
Perkel,
63 where parents of a child born with cystic fibrosis alleged that two pediatricians' negligent failure to diagnose cystic fibrosis in their first child four years earlier deprived them of their right to choose not to have a second child. 64 The New Jersey Supreme Court observed that the scope of duty in negligence, except as limited by policy considerations, is coextensive with the negligent act's reasonably foreseeable consequences. 65 Therefore, the court reasoned, a physician's duty may extend beyond the interests of a patient to members of the patient's immediate family who might be adversely affected by the physician's breach of duty. 66 The court rejected the pediatricians' argument that they did not owe a duty to the parents because there was no physician-patient relationship between them when the parents decided to have a second child. 07 The decision in Schroeder thus opened the door to creating an affirmative duty on the part of physicians to disclose or inform third parties about their patients' genetic conditions.
Later, in a 1995 case, Pate v. Thelkel, 68 the Florida Supreme Court became one of the first courts to hold that a physician has a duty to warn a parent of the genetically inheritable nature of his or her disease. 69 In 1987, the plaintiffs mother was diagnosed with a form of carcinoma that was alleged to be genetically transferable. 70 In 1990, the patient's adult 63. 432A.2d834 (NJ.l981). 64. See Schroeder, 432 A.2d at 836 (noting that doctor's failure to recognize cystic fibrosis in first child and failure to inform parents that they were carriers of disease deprived them of informed choice to assume risk of second child).
65. See id. at 838-39 (discussing foreseeability of injury to family of one who is actually injured due to legal relationships among family members and bond between parents and child).
66. [Vol. 47: p. 1 daughter learned that she had the same form of carcinoma. 71 The court allowed the liability suit by the adult daughter against her mother's physician on the theory that the physician had a duty to warn the mother that her disease was possibly inheritable. 72 The court's theory required the daughter to allege and prove that her mother would have informed her of her own risk of developing the disease, leading to earlier detection and treatment. 73 By ruling that the physician's duty to disclose was owed to the mother and not the daughter, the court did more than simply avoid a possible conflict with the statutory obligation of confidentiality. The court implicitly advanced the notion that knowledge of genetic disease creates new kinds of duties beyond those established by the traditional physicianpatient relationship. 7 4
At one level, these two cases might not appear relevant to the Canavan Disease Case because the defendants in Greenberg were not treating physicians, but rather researchers. 75 The rationale of these cases is not best understood, however, as a part of the special form of consent liability in medical care where a physician-patient relationship is necessary. Rather, they are best understood as an expansion of the general theory of negligence to deal with the recent rise in knowledge about the genetic nature of disease. In other words, the "standard of care" for physicians, or at least those specialists in gynecology and obstetrics, includes their having some knowledge about inheritable conditions and to share that knowledge with their patients.7 6
The lesson to be learned from these two cases and their progeny is that they are in fact about "standard of care," rather than about the expansion of "lack of informed consent," which I discuss in Section N. 77 The Pate and Schroeder cases imply that for alleged failures in disease management, the scope of liability depends upon the underlying conditions. That is, while the duty of care in disease management is framed in general by 71. See id. (noting that plaintiff discovered her medical condition three years after her mother learned of her condition).
72. professional standards, 78 to realize that this duty varies depending upon whether the care involves invasive treatment such as surgery, the treatment of a chronic condition, or a genetic disease or condition is important. In effect, the existence of a genetic condition places the legal duty analysis in context. 79 With the Tay-Sachs model as a backdrop, the plaintiffs might be able to invoke an older line of cases involving the failure to disclose the risks of Tay-Sachs to couples of Eastern European descent. 80 The judge deciding the motion to dismiss in Greenberg should start with an analysis of the defendants' duties to the plaintiffs instead of with 81 The entire concept of genetic disease or genetic health is based on the premise that some other person(s)-the parent(s) passing on the gene(s) creating the disease-are involved. This analysis stands in stark contrast to the paradigm of acute health care where we envision the question of law to be whether the professional followed the correct procedures or even disclosed the risks of those procedures. 82 The rules of disclosure were developed under a rubric of lack of informed consent. They were based on theories of negligence, rather than battery, and generally involved cases of invasive procedures aimed at treating acute illness. 83 With chronic illnesses, the issues of disease management involve the degree to which the patient is involved in his or her own care. 84 As chronic illnesses have become more visible to judges, even California courts have limited the scope of the physician's duty. For example, the California Supreme Court ruled that a jury should not have been told that a cancer specialist owed a duty to disclose the statistical survival rate for pancreatic cancer. 85 Furthermore, a contextualist approach to liability in disease management explains why the Maryland Supreme Court refused to find any liability on the part of a physician who resuscitated an AIDS patient with a "living wilJ."86 81. This initial duty analysis comports with the theory that this case should be handled through tort liability rules rather than through contract. For a discussion of problems concerning application of contract Jaw to medical injury claims, see sufJra note 47 and accompanying text:.
82. See ( holding that estate could not recover damages from health care professionals for administering cardiopulmonary resuscitation contrary to written advance directive of AIDS patient). How this ethical objection is enforced within the legal system creates considerable conceptual difficulties. Some of the confusion is a function of trying to understand the nature of the "right" to refuse treatment. The plaintiffs in Wright tried to argue that the patient had either a common Jaw, statutory or constitutional right that the physician had ignored. See id. at 167-68 (referencing Maryland's Life-Sustaining Procedures Act, which governs directives of health care). The court held in effect that this right was a function of statutory enactment, and the lack of certification by two physicians that his condition was The right to choose parenthood, which underlies the wrongful life and wrongful birth cases, is not derived from liability law. In fact, it derives from the change in constitutional law resulting from the decision in Roe v. Wade. 87 Roe led courts to impose liability for a physician's failure to respect the procreative rights of parents discussed above. 88 The plaintiffs' claim in Greenberg, however, involves the patent system, raising the question as to whether the court should use developments in patent law to defeat the plaintiffs' claim.
B. Patent Law and Liability Paradigms
Patent law and liability doctrines provide the competing paradigms for resolving what the researcher's duties are in the Canavan Disease Case. 89 If the court chooses the patent law paradigm, the defendants should prevail. In choosing the patent law paradigm, the court would frame the issue in a way that would minimize any interference with the patent law system. 90 A court can achieve this by ruling that the disclosure of the physical risks-for instance, of drawing blood-is a function of liability law.9
1 The court could maximize the patent law system's goals by on informed consent, plaintiff must prove that there was some "uncommented affirmative violation" of her physical integrity in order to sustain cause of action). In Hecht, the physician drew an extra vial of blood and performed a blood test for Human T-cell Leukemia Virus (HTLV), a contagious disease, while his patient only consented to have her blood tested for cytomegalovirus (CMV). See id. at 52 (discussing plaintiffs claim that testing of blood for HTLV amounted to "human research without her consent"). Although the HTLV test result was positive, the physician failed to inform the patient of the results of the test for several months. A court framing the issue in this way would rely upon the 1980 ruling in Diamond v. Chakrabarty, 9 2 in which the United States Supreme Court ruled by a 5-4 majority that a biological organism was patentableY 3 This ruling was the Court's attempt to "modernize" the patent law system to accommodate emerging biotechnologies.9 4 This ruling also paved the way for the "gene rush" and the growth of the biotechnology industry.\1 5
On the other hand, choosing the liability paradigm only creates the possibility that plaintiffs will survive the motion to dismiss. This possibility exists because of Moore v. Regents of the University of Califomia, 96 in which the California Supreme Court ruled in 1990 that a physician has a duty to inform a patient of his or her research and financial interests in the patient's blood, cells or other parts of the body from which the patient's DNA might be extracted or minedY 7 Moore uniquely explored the relationship between lack of informed consent liability or the duties to disclose, biomedical research and patent law. 98 The court's ruling in the Canavan Disease Case will force courts to revisit the relationship of patent law as explicated in Chakrabarty and the principles of liability announced in Moore. The federal district court and ultimately the Seventh Circuit, however, will decide Greenberg in a very different context than that presented to the judges and justices in both Moore and Chakrabarty. dure or surgery, or (b) diagnostic procedure requiring invasion or disruption of integrity of body). [Vol. 47: p. 1 that the "Mo cell line" 106 had been used to develop powerful drugs for the treatment of several forms of cancer, he sued Dr. Golde, the University of California, the assignee of the patent, and the various biotechnology firms involved in the development and distribution of the drugs.
447 U.S. 303 (1980)
.
107
Moore argued thirteen theories of liability, one of them being that the defendants had misappropriated his "property" by using his DNA to develop the cell-line and drugsY 18 The California Supreme Court rejected Moore's claim of conversion, which was based on the theory that the various defendants had interfered with Moore's possessory interest in his spleen, tissue, blood and other bodily fluids.
1 09 The court then rejected Moore's claim based on his alleged property interest in his unique DNA and, accordingly, dismissed the claims against the assignee of the patents-the biotechnology companies.
110
The court did hold, however, that a physician/scientist has a duty to disclose his research and financial interests in the patient's cells, tissue and DNA.
11 1 Presumably, this means that Dr. Golde should have told John Moore of his interest in developing the cell-line and pursuing the patent and of his financial arrangements with the companies developing the drugs. 112 Although the case was settled after this ruling, the court's result uses the judicially-developed "doctrine of lack of informed consent" to balance the interests of patients and physician/scientists. 113 The result in Moore protects scientific innovation because the duty to disclose established by the court exempts companies that might bring successful prod- 111. See Moore, 793 P.2d at 483-85 (holding that physician seeking consent for medical procedure must disclose personal interests, whether research or economic, that may affect his medical judgment).
112. See id. at 485-86 (concluding that Dr. Golde had duty to disclose his research and economic interests).
113. See id. at 483 (citing Cobbs v. Grant, 502 P.2d 1, 11 (Cal. 1972), to support proposition that scope of physician's duty to communicate to patient must be "measured by the patient's need, and that need is whatever information is material to the decision").
ucts to market, while protecting the patient's interest in autonomy by granting a theoretical right not to participate in the research.
One way of interpreting Moore is to argue it is a case of pure human experimentation, as Moore's lawyer attempted to do. Another way of interpreting Moore is to view it as a case of a patient seeking necessary treatment and monitoring of his disease. The majority of the judges apparently accepted this view when they found the physician had a fiduciary duty to disclose. 114 If the latter approach is taken, Moore's applicability to Greenberg is limited because none of the Canavan plaintiffs are patients.115 In fact, some of the plaintiffs are non-profit patient advocacy groups. 116 On the other hand, if Moore is viewed more broadly as a measure of liability in the course of disease management in the Human Genome Era, a host of new issues arise, particularly in the context of the Canavan Disease Case.
V. DISCLOSURE DunEs IN THE HuMAN GENOME ERA
The plaintiffs in the Canavan Disease Case, who are represented on a pro bono basis by the Chicago-Kent Law Schoo!' Clinic, are obviously out to make "new law." 117 The suit has been filed in federal court in Illinois and is facing numerous procedural objections to keeping the suit in Illinois. I 18 I will leave the procedural issues to the civil procedure experts. Whatever the outcome of the motions to dismiss, the plaintiffs-because of their institutional representation-have the capacity to take the case to the Seventh Circuit. That court, with judges such as Chief Judge Posner who have a penchant for writing provocative opinions on matters involving health care, economics and jurisprudence, is likely to have something to 114. See id. at 485-87 (stating that Dr. Golde could be liable for breach of duty, yet Regents, Quan, Genetics Institute and Sandoz could only be secondarily liable because they had neither fiduciary duty to Moore, nor duty to obtain his informed consent).
115. 119 Because very few precedents exist that are relevant to the precise issues in the case, the court will have to explore several different lines of cases. This exploration of court-developed doctrines will boil down to three fundamental issues concerning the law's response to disease management in our present era.
A. Are the Rules of Disclosure Different in Therapeutic and Research Settings?
While the doctrine of informed consent has been debated in the literature in terms of respecting autonomy, 120 the Human Genome Era presents an opportunity to determine if "information flow" should be the focus of the analysis. This requires case analysis in addition to systemic analysis. 1 2 1 For the plaintiffs to survive the motion to dismiss, they must argue that informed consent has a different function in research settings than in therapeutic settings.
122 This argument is necessary because the information flow in the two settings must accomplish different goals. In the research setting, the purpose of information flow is to allow subjects to determine if they should participate in the research. In contrast, the purpose of information flow in the therapeutic setting is to allow patients to determine if the risks of a medical procedure, drug, test or other treatment, as well as its possible health benefits, are worth undertaking. Addressing this question requires an examination of both an old and a new line of cases. In the new line of cases, plaintiffs have argued-in the therapeutic context-that health care providers have a duty to provide comparative data about the experience of the provider in addition to the effectiveness of various treatment alternatives. In the only case to date in which plaintiffs have succeeded in surviving a motion to dismiss, the Wisconsin Supreme Court held that a neurosurgeon had a duty to disclose his level of experience with a procedure and the "morbidity and mortality" differences between himself and more experienced neurosurgeons. 123
The Wisconsin court's ruling has been labeled the "second revolution" of the informed consent doctrine. 1 2 4 Even in the strictly therapeutic context, scholars have argued that courts should expand the informed consent doctrine to include a duty to disclose "provider-risk information" because of the growth of such information in today's health care system.125 With the growth of managed care, much more data is available about the relative effectiveness of providers in performing certain procedures.126 The bottom line of this argument is that forcing disclosure of readily available data increases consumer/patient choice. In our increasingly competitive health care system, with advertisement by all kinds of providers and multiple health care plans from which to choose, information flow to consumers (advertisement) and patients (informed consent liability) is crucial to the law's respect for autonomy. 125. See Twerski & Cohen, supra note 124, at 31-38 (proposing that courts recognize cause of action for physician's failure to give patients provider-risk information).
126. See id. at 31 (noting that managed health care industry will become greatest repository of comparative provider information).
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The argument for applying this information analysis in the Human Genome Era of medicine is strong. With the "completion" of the Human Genome Project, we are moving into a new phase of how genetic research will be conducted, captured by the new term, "genomics." The best way to describe genomics is to think of biology and biological research from the perspective of the Internet. First, the "map" of the Human Genome and the genome of many forms of animal and plant life is available in electronic form and thus basically located on servers somewhere in the world.
127 Second, the model of research changes: Gene research used to involve a reductionist approach by a scientist and his or her assistants doing what used to be called recombinant DNA work in search of a clue as to where a gene is. Today, groups of scientists and engineers do what is now called high-input sequencing by running electronic scans against these human genome data banks in order to formulate hypotheses and form research proposals. The term genomics signals a shift to the use of highly sophisticated tools for large-scale data acquisition and analysis. Thus, the new work involves large-scale DNA sequences, computational biology and microchip technology.
For example, if one were trying to determine whether a particular gene "causes" cancer, a research team might start with the mouse genome and genetically modified mice to determine which gene or combination of genes cause that form of cancer in mice.
128 Once the gene is located on the mouse genome, the researcher then would have some idea of where to look on the Human Genome for a mutation of the similar gene of persons with cancer. This search might involve computerized searches of the Human Genome sequences and the use of microchips to find and isolate the gene or genes. The process of discovery in the genomics era essentially is a process of information management and analysis. The organization, a private industrial laboratory, government laboratory or university, with the ability to access the information and rapidly place it into the appropriate conceptual framework, will bring forth new products, methods of diagnosis and cures.
On the commercial side, there are companies that solicit blood samples through the Internet, where one is given the opportunity to contribute to scientific research on the origins of disease by filling out a health profile that the company uses to determine if one's blood might be helpful in their research. diseases listed-everything from asthma and Alzheimer's to breast cancer and eating disorders-as possible research interests of the organizers.
130
There are a few cases from the pre-Human Genome Era that have a bearing on the research setting informed consent theory put forth in the Canavan Disease Case. These cases involve clinical experiments where there is a risk of physical harm to a subject who was not a patient. 131 Throughout this line of cases, courts suggested that a lack of informed consent is similar to a form of strict liability based in fraud and batteryan unconsented to touching of the human body. 13 2 A battery-based theory of informed consent in the research context suggests that its purpose is to allow potential human subjects the opportunity to refuse to participate or to withdraw from the project at any time. The Canavan Disease Case plaintiffs would prefer for the court to view their claim in light of this older line of cases because the corresponding emphasis on strict liability would increase their likelihood of winning. To push their case towards the strict liability notion of informed consent, however, the plaintiffs must provide the court with a coherent theory for thinking about the more numerous cases on informed consent in therapeutic settings.
My proposal stems from the fact that the liability system has traditionally responded to the health care system in two ways. The main response has been to establish a particular standard of care for medicine that is dependent upon what professionals do. 133 To prove a violation of the duty of care in health care liability cases, the plaintiffs must show a deviation from the standard of care in the particular profession, such as medicine or nursing, or a specialty within the profession. 134 A secondary response has been to find liability based on the doctrine of informed con- for trespass because plaintiff/subject had not given his informed consent to experiment). The court stated that "[t] he subject of medical experimentation is entitled to a full and frank disclosure of all the facts, probabilities and opinions which a reasonable man might be expected to consider before giving his consent." /d. at 444. The court held that the subject necessarily had to rely upon the special skill, knowledge and experience of the researchers, whose duty to disclose arose irrespective of whether or not they failed to disclose innocently or with fraudulent intent. See id. (stating that researchers were placed in fiduciary position). For a discussion of this case in relation to the doctrine of informed consent, see Morin, supra note 18, at 202 (summarizing court's holding).
132. See Ketler, supra note 124, at 1034-39 (providing explanation of this older line of battery-based cases concerning informed consent as well as shift to using negligence-based liability).
133. 1~5 The informed consent doctrine in therapeutic settings is actually an outgrowth of the standard of care doctrine for medical professionals and is considered a form of negligence. 136 When we as lawyers use the term "medical malpractice" we are lumping together the rules associated with standard of care adjudication and the rules of liability associated with the informed consent doctrine in therapeutic settings.
The plaintiffs must convince the court that "no" is the answer to my first question of whether the rules of disclosure are the same in· research and therapeutic settings. The plaintiffs should argue that the duty to disclose in the research context means that researchers must not only disclose any physical risks of harm, but in the Human Genome Era, must also disclose, without the plaintiffs' asking, their intentions regarding the patenting of genetic knowledge and other data they obtain.
B. Does the Nuremberg Code Provide a Basis for Liability?
For many commentators, the duty to disclose in the research context has its origins in the judgments against Nazi physicians who conducted experiments on concentration camp inmates without their consent. 137 Because several German physicians were executed and others received long prison terms for "war crimes" and "crimes against humanity," 138 some form of civil liability for violation of the requirements of "consent" during the course of research appears to be a reasonable extension of the legal principles established in the international criminal law context. out for an application of the "Nuremberg Code." The Human Radiation Experiments came to light in the mid-1990s, when it was revealed that the United States government had sponsored various experiments employing patients and institutionalized children to study the effects of radiation on the human body during the Cold War, where no consent was either sought or obtained. 140 The Tuskegee Syphilis Study was a forty-year effort to understand the effects of untreated syphilis in Mrican Americans that continued long after penicillin was discovered as a cure for the disease. 141 The subjects were in fact "patients" of the United States Public Health Service who believed they were receiving treatment for their "bad blood" over several years, when in fact no treatment was ever provided. 142 Yet, the few United States judges who have ever cited the Nuremberg Code in a human experimentation case, such as the lawsuit filed over one of the human radiation experiments, 143 never deal explicitly with the main issue: whether the Nuremberg Code's requirement of informed consent is in fact a part of the domestic law of the United States. 144 The Tuskegee Syphilis and Radiation studies' discussions of consent in the research context are examples of ethically horrific cases that invoke rhetorical charges of violating the Nuremberg Code. They are not, however, legal precedents that clearly establish the need for a different standard of informed consent in the research and therapeutic contexts. 145 Lawsuits resulting from these studies ended in settlements without full adjudications and were filed against governmental agencies, not private individuals.
Despite these doubts about whether, on a purely technical basis, the Nuremberg Code applies, some institutional lessons from those judgments remain and might be helpful in resolving the Canavan Disease Case as well as other cases of genetic disease management. Most of the attention to 140. See the Nuremberg Judgment fails to note the legal distinction, even in the context of international law, between experiment<> that were "war crimes" and those that were "crimes against humanity." The Nazi malaria experiments, which were like their American counterparts, involved prisoners and were aimed at resolving problems of infection arising on the battlefield.146 The criminal convictions for these experiments are more properly thought of as "war crimes." In effect, the Nazi researchers violated the rules of war by contributing to the excessive deaths and needless infliction of suffering resulting from their attempts to develop more effective treatments for malaria. The war crimes convictions of the Nazi physicians and scientists do not turn on the lack of consent. 147
The Nazi sterilization experiments, including the tests of the effectiveness of powerful drugs and X-rays as sterilization devices on concentration camp inmates, are more properly thought of as "crimes against humanity" because their goal was the elimination of civilian populations-Russians, Poles, Jews and other groups-by the "most scientific and least conspicuous means" available.l 48 One purpose of maintaining the distinction between war crimes and crimes against humanity is that the latter doctrine might be developed in the civil context to deal with experiments that are performed on populations selected on the basis of their race or ethnic status.
I am not suggesting that the goal of the nationwide screening of Eastern European Jews, and their subsequent genetic counseling, fetal testing and decisions about terminating pregnancy, is a plot to eliminate that population. The irony of this particular ethnic group being subjected to so much scrutiny in our quest for genetic health does suggest, however, the need for a more cautious approach to claims for participation by laypersons in the decision-making process which is the essence of the plaintiffs' claim in the Canavan Disease Case. 321, 325 (2001) (characterizing "systematic and well-organized policy of raping Muslim women as method of 'ethnic cleansing'" as "crimes against humanity").
The crime against humanity doctrine in the Nuremberg Judgment provides analytical support for the notion that liability law should maintain a distinction between research and therapy in the Human Genome Era. 149 In the context of the Canavan Disease Case, the Nuremberg Code does not give the plaintiffs a trump card in the pending motion to dismiss. Rather the important lesson from the Nazi physicians' trials is that a total professionalization of the decision-making process about scientific advancement can set in motion dangerous social forces in our quest for genetic health. 150 
C. Should Courts Use Liability Rules to Impose a Duty to Disclose Information That Might Not Be Required by Federal Regulations?
An institutional explanation exists for why there are so few cases actually supporting the plaintiffs' claim: the emergence of the regulatory regime in human research. Since the revelations surrounding the Tuskegee Study in the mid-1970s, research with human subjects has been covered by a number of federal regulations. 151 Generally this has meant that once the regulatory standards for obtaining and administering consent have been followed, the researcher's legal obligations are assumed to have been discharged. Furthermore, when a problem with consent has emerged, the research community and bioethicists have usually focused on modifying the regulations or suspending the research until the problem could be resolved. 15 2 If federal funds were used in the Canavan Disease Case, some type of "institutional review committee" is assumed to have reviewed and approved the particular informed consent form signed by the individual plaintiffs after 1994. 153 The primary purpose of this review would have been to protect the subjects from any unacceptable levels of risk of harm, [Vol. 47: p. 1 be it physical, social or psychological.l 54 A well functioning Institutional Review Board (IRB) 155 would be concerned with protecting the privacy of individuals whose names were in the Canavan disease registry allegedly given to the defendant physician. 156 Once the regulations were complied with, the question becomes whether any reason or basis exists for a liability suit.
Surprisingly, the answer to this question is found in the regulations' requirements for consent, which state:
No informed consent, whether oral or written, may include any exculpatory language through which the subject or the representative is made to waive or appear to waive any of the subject's legal rights, or releases or appears to release the investigator, the sponsor, the institution or its agents for liability for negligence. 157 Whatever the intended purposes of the federal regulations governing human subjects research, this language clearly states that meeting the requirements of informed consent does not absolve the researchers or physicians from liability.
The question that must be resolved is whether the duty to disclose one's intentions regarding patenting is based in negligence or a particular theory of strict liability. The duty the Greenberg plaintiffs are urging the court to adopt should be viewed as based in general duties of negligence. The essence of the complaint is that the physician/researcher should have known that volunteers who were brought to the researcher's attention by patient advocacy groups would have expected wide access to any diagnostic tests in exchange for their cooperation in the research. 15 8 The strict liability aspect of their suit will become relevant only if they are able to survive the motion to dismiss and have a chance to argue the degree to which causation plays a role in their ultimate ability to obtain some relief.
For the purposes of the motion to dismiss, the plaintiffs need to emphasize their status as human subjects in order to make the patient-based doctrines of disclosure, causation and other barriers to their recovery inapplicable.
On the other hand, the federal regulations are structured for prevention, not for resolving after-the-fact adjudication of duties in novel situations. The federal regulations diffuse responsibility for obtaining informed consent among the investigator, the IRB and the institution. 159 Within this regulatory context, researchers' values and interests are likely to dominate the decision-making process. The normal rules for reviewing the ethical appropriateness of research are now considered by some to require modification as we move into novel areas such as human stem cell research. 160 A general concern is also growing about the overall effectiveness of the IRB process in monitoring the obtaining and administration of consent from volunteers. 161 The regulations themselves do not provide immunity from civil suits, 162 nor do they limit attempts by individuals to exercise social control over professionals and their organizations as they manage disease processes in the Human Genome Era.
VI. CoNCLUSION
For the plaintiffs in the Canavan Disease Case to survive the motion to dismiss, the court must view their liability claim as a problem in comparative institutional analysis. 163 Once the plaintiffs demonstrate that they are [Vol. 47: p. 1 human subjects, they must argue that their giving "informed consent" to the taking of DNA from their blood and tissue under federal regulation does not preclude the possibility of liability on the part of the researchers. In addition, the Nuremberg Code on informed consent provides analytical support for the expansion of liability for lack of disclosure in the Human Genome Era. Finally, the liability rules regarding the obligations to disclose information have different theoretical justifications in research and therapeutic settings. In the latter, liability rules for failing to disclose information allow courts in hindsight to weigh the benefits and risks of medical intervention, and are perhaps skewed in favor of defendant providers. In the former, the obligation to discuss all relevant information is grounded in notions of strict liability because the underlying purpose is to protect the subject's right to non-participation.
Access to human populations is a crucial aspect of disease management in the Human Genome Era. 164 A duty to disclose one's intentions regarding patenting would not significantly impede the functioning of the patent system as long as liability is placed on the researchers. The underlying theory of disclosure proposed here for the Canavan Disease Case is one of protecting information flow, not just individual autonomy. Without the cooperation of groups of individuals identified by social and ethnic status, the promises of the Human Genome Era will not be realized.
Law professors, particularly those who teach about medicine and related matters, might like to speculate about how to avoid past abuses as we talk about the promises of the future. Nevertheless, we are in the "disaster business"-searching in all human disasters for pedagogical fruits or "teachable moments." The Human Genome Project has already produced some such "disaster-fruits" in the form of gene therapy gone awry at the University of Pennsylvania Hospital, where a young man died during the course of experimental gene transfer treatment.
165 Unsurprisingly, the young man's family filed a lawsuit against the University of Pennsylvania, L. REv. 479, 481 (1997) (defining "systems analysis"); see also Palmer, sujJra note 24, at 167-78 (providing evaluation and example of application of institutional analysis).
164. The importance of researchers' access to different population groups transcends national borders, and the problem of international "bioprospecting" of genetic material and the patenting of products from those materials has already been addressed at international levels. 165. See generally Greenberg, supra note 152, at 1977 (discussing intentions to tighten restriction on informed consent, conflicts of interest and regulatory requirements for clinical trials, intentions to impose fines up to million dollars for their violation, and University's reaction to Jesse Gelsinger's death). the physicians involved in the experiment, the biotech company that produced the product used in the experimental treatment and the director of Penn's Center for Bioethics.
166 That lawsuit was recently settled.
167
Thus, the Canavan Disease Case may be one of the first cases in which we will at last have a full adjudication of the nature of legal duties under liability law of those seeking to manage genetic disease. Its significance lies not only in the novelty of its legal issues, but also in the plaintiffs' attempts to have a voice in how the gene rush should be conducted. If they succeed in establishing the duty, it remains to be seen if individuals will cooperate with research efforts knowing the specter of commercial benefit for the researchers. 168 One means of preventing an outcome similar to that experienced by the plaintiffs in Greenberg, is for the volunteers to file as co-inventors on the patent application for the genetic test derived from their human materials. 169 If the duty to disclose proposed for the Canavan Disease Case inhibits the patenting of the gene for other diseases, we must entertain the possibility that allowing the patenting of genes-as opposed to imposing liability rules-might have slowed the pace of research for cures.
170
Liability law provides merely an incentive for researches and clinicians to manage genetic disease in accordance with the evolving social norms of the Human Genome Era. 168. See Miller, supra note 122, at 443 (arguing that "[d)isclosure of such information will not deter most potential subjects from participating in clinical trials, because medical profession still enjoys a high degree of trust from most people"). Miller argues that despite the high trust placed in physicians by most people, disclosure pays the respect owed to the autonomy of human subjects. See id. (supporting disclosure of information vital to su~ject's informed consent).
169. See Tebo, supra note 45, at 46 (noting that patient advocacy group filed joint patent application with researchers); Eliot Marshall, families Sue Hospital, Scientist for Control of Canavan Gene, Sci., Nov. 10, 2000, at 1062 (noting that Canavan Disease Case prompted other patient groups to head off clashes by working out legal agreements in advance and citing University of Hawaii joint patent application as example).
170. The Patent Office is becoming concerned with the tendency to patent every bit of genetic data as opposed to new drugs based on genetic knowledge. See Tebo, supra note 45, at 48 (stating that since 1980 about 1000 patent applications involving animal or human DNA have been filed) .. Or put another way, it is not clear that the researcher who discovers the gene is in the best position to determine the most effective means of managing disease processes in the Human Genome Era. See id. (noting unprecedented power patent holder can wield). Some patent scholars give the impression that without patent law there would be no "invention" from the Human Genome Project. See generally Eisenberg, supra note 27 (illustrating nature of scientific enterprise surrounding genomics).
171. For a discussion of other proposals on how law can deal with patents in the context of biotechnology, see O'Rourke, supra note 42, at 1180 (arguing that traditional assumption that patentees will efficiently license their inventions is breaking down as market failures are becoming endemic). O'Rourke argues that "to ensure that patent law achieves its constitutional goals, it should, like copyright law, use a fair use defense to address problems of market failure." Id. at 1177; see also 
